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1571 ABSTRACT 
The present invention pertains to an apparatus for mea 
suring nasal air ?ow. The apparatus includes a head for 
interacting with at least one of the nasal cavities of a 
patient. The head has a measuring chamber through 
which air is inhaled into and exhaled from the nasal 
cavity. A resistance wire is positioned within the mea 
suring chamber with the path of air flow. There is also 
a current generator electrically connected to the resis 
tance wire for providing a constant current through the 
resistance wire such that the resistance wire is heated. 
The apparatus further includes means for analyzing 
change in voltage across the resistance wire over time 
such that air ?ow through the measuring chamber is 
determined. The analyzing means is electrically con 
nected to the resistance wire. There are also means for 
displaying the determined air ?ow. The present inven 
tion is also a method for measuring nasal air ?ow. The 
method comprises the ?rst step of orienting a heated 
resistance wire in the air?ow of a nasal cavity. Then, 
there is the step of analyzing the change in voltage over 
time across the resistance wire such that the amount of 
air flow past the resistance wire is determined. Prefera 
bly, after the analyzing step, there is the step of display 
ing the determined air ?ow. The displaying step can 
include the step of printing the determined air ?ow. 

12 Claims, 3 Drawing Sheets 
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NASAL VOLUME METER 

FIELD OF THE INVENTION 

The present invention is related in general to medical 
measuring devices. More speci?cally, the present inven 
tion is related to a device for measuring nasal air flow. 

BACKGROUND OF THE INVENTION 

A number of intranasal pathological conditions, such 
as deviated septum, polyps, hypertrophic turbinates and 
spurs, trauma, choanal atresia, congenital problems or 
any infections such as sinitis require a device that can 
record intranasal status of the patient. 

Rhinometry, nasal peak ?ow measure, and metal 
breathing plates are currently used to determine the 
intranasal status of a patient. Unfortunately, these meth 
ods are limited in value in the pre-operative evaluation 
of the nature and localization of an abnormality in the 
nasal cavity. 

Imaging method such as computed tomography and 
magnetic resonance imaging are too expensive for rou 
tine use and do not add information about mucosa! 
changes. 

Acoustic rhinometry is used to evaluate the dimen 
sion of the nasal cavity by estimating the cross sectional 
area of the nasal cavity as a function of the distance 
from the nostril. Unfortunately, the equipment for 
acoustic rhinometry is quite cumbersome and not easily 
accessible to the average practicing physician. 
The present invention provides a nasal ?ow meter 

which is of simple construction and can be used to show 
nasal ?ow analytically rather than symptomatically. 

SUMMARY OF THE INVENTION 

The present invention pertains to an apparatus for 
measuring nasal air flow. The apparatus includes a head 
for interacting with at least one of the nasal cavities of 
a patient. The head has a measuring chamber through 
which air is inhaled into and exhaled from the nasal 
cavity. A resistance wire is positioned within the mea 
suring chamber with the path of air flow. There is also 
a current generator electrically connected to the resis 
tance wire for providing a constant current through the 
resistance wire such that the resistance wire is heated. 
The apparatus further includes means for analyzing 
change in voltage across the resistance wire over time 
such that air flow through the measuring chamber is 
determined. The analyzing means is electrically con 
nected to the resistance wire. There are also means for 
displaying the determined air flow. 
The present invention is also a method for measuring 

nasal air flow. The method comprises the ?rst step of 
orienting a heated resistance wire in the air ?ow of a 
nasal cavity. Then, there is the step of analyzing the 
change in voltage over time across the resistance wire 
such that the amount of air flow past the resistance wire 
is determined. Preferably, after the analyzing step, there 
is the step of displaying the determined air flow. The 
displaying step can include the step of printing the de 
termined air flow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings, the preferred em 
bodiment of the invention and preferred methods of 
practicing the invention are illustrated in which: 
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FIG. 1 is a schematic representation showing the 

apparatus for measuring nasal air ?ow. 
FIG. 2 is a schematic representation showing a per 

spective view of the apparatus. 
FIG. 3 is a schematic representation showing the 

apparatus in engagement with a patient’s nasal cavity. 
FIG. 4 is a schematic representation showing a cross 

sectional view of the apparatus in engagement with a 
patient’s nasal cavity. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT. 

Referring now to the drawings wherein like refer 
ence numerals refer to similar or identical parts 
throughout the several views, and more speci?cally to 
FIGS. 1-4 thereof, there is shown an apparatus 10 for 
measuring nasal air flow. The apparatus 10 includes a 
head 12 for interacting with at least one of the nasal 
cavities 14 of a patient. The head 12 has a measuring 
chamber 16 through which air is inhaled into and ex 
haled from the nasal cavity 14. A resistance wire 18 is 
positioned within the measuring chamber 16 with the 
path of air flow. There is also a current generator 17 
electrically connected to the resistance wire 18 for pro 
viding a constant current through the resistance wire 18 
such that the resistance wire 18 is heated. The apparatus 
10 further includes means 20 for analyzing change in 
voltage across the resistance wire 18 over time such that 
air flow through the measuring chamber 16 is deter 
mined. There are also means 22 for displaying the deter 
mined air ?ow, such as a digital volt meter which is 
built into the handle 21 of the apparatus. 
The present invention is also a method for measuring 

nasal air ?ow. The method comprises the ?rst step of 
orienting a heated resistance wire in the air ?ow of a 
nasal cavity. Then, there is the step of analyzing the 
change in voltage over time across the resistance wire 
such that the amount of air flow past the resistance wire 
is determined. Preferably, after the analyzing step, there 
is the step of displaying the determined air flow. The 
displaying step can include the step of printing the de 
termined air flow. 

In a preferred embodiment, the analyzing means in 
cludes a balanced bridge circuit 24. The balanced 
bridge circuit 24 has an output 26 which represents the 
voltage change across the resistance wire relative to the 
voltage across the resistance wire at zero air flow. The 
balanced bridge circuit 24 is connected to a voltage 
trigger circuit 28 which triggers when a voltage change 
occurs. The voltage trigger circuit 28 is connected to a 
proportional integrator 30 which generates a voltage 
which is proportional to the output voltage from the 
balanced bridge circuit 24 and the time passed since the 
trigger circuit 28 triggered. The proportional integrator 
30 in turn is connected to a digital voltage meter which 
displays the air ?ow in convenient units of volume, such 
as cubic centimeters. The display means can also in 
clude a tape printer 34 which prints the measured air 
flow onto adhesive labels 36 which can be directly 
affixed to the patient’s medical chart. The apparatus 10 
can also include an interface for allowing the apparatus 
10 to communicate with a computer. Preferably, the 
microalarspeculum 32, which is the part of the head 12 
which contacts the patient, is disposable or at least ster 
ilizable. 

In the operation of the preferred embodiment, a dis 
posable microalarspeculum 32 is connected to the head 
12 of the apparatus 10. The head 12 is then pressed 
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against one of the nasal openings of a patient. The 
mouth and other nasal opening are held closed during 
measuring so that the entire volume of air inhaled passes 
through the measuring chamber 16. The apparatus 10 is 
turned on which heats the resistance wire 18, which is 
platinum, to a temperature of 400° F with the current 
generator 17. The current generator maintains a con 
stant current (I) across the resistance wire 18 regardless 
of its resistance. Once the head 12 of the apparatus 10 is 
interfaced with a nasal cavity 14 of the patient in a 
sealed relationship, the patient inhales and exhales. The 
subsequent air flow through the air chamber 16 acts to 
cool the heated resistance wire 18. It is a physical prop 
erty of any metallic material that resistance to electrical 
current is dependent on temperature. Accordingly, the 
drop in temperature of the resistance wire 18 changes its 
resistance in proportion. The resulting resistance 
change changes the voltage proportionally across resis 
tance wire 18 a proportional amount, since the current 
the generator 17 keeps the current steady (V=IR). This 
voltage change appears on the output 26 of the balanced 
bridge circuit 24. The proportional integrator 30 gener 
ates a voltage which is proportional to the voltage at the 
output 26 and the time passed since the trigger circuit 28 
is triggered. A digital volt meter displays the voltage 
calculated by the proportional integrator in the appro 
priate units of volume. If it is desired, a tape printer 34 
built into the handle 21 of the apparatus can print the 
measured volume on an adhesive label 36. The adhesive 
label 36 is then affixed to the medical chart of the pa 
tient for convenient reference. The measured air ?ow 
volume can also be sent to a computer for storage and 
further data manipulation. To ensure accuracy, the 
apparatus 10 is calibrated with a reference ?ow meter. 
Although the invention has been described in detail in 

the foregoing embodiments for the purpose of illustra 
tion, it is to be understood that such detail is solely for 
that purpose and that variations can be made therein by 
those skilled in the art without departing from the spirit 
and scope of the invention except as it may be described 
by the following claims. 
What is claimed is: 
1. An apparatus for measuring nasal air flow compris 

mg: 
a head for interfacing with at least one of the nasal 

cavities of a patient in a sealed relationship such 
that essentially all of the air passing through the 
nasal passage flows through the head, said head 
having a measuring chamber through which air is 
inhaled and exhaled from the nasal cavity; 

a resistance wire disposed within the measuring 
chamber about which the air flows past; 

a current generator electrically connected to the 
resistance wire for providing a constant current 
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4 
through the resistance wire which heats the resis 
tance wire; 

means for analyzing change in voltage across the 
resistance wire over time such that air ?ow 
through said measuring chamber is determined, 
said analyzing means in electrical communication 
with said resistance wire; and 

means for displaying said determined air flow, said 
displaying means in communication with said ana 
lyzing means. 

2. An apparatus as described in claim 1 wherein the 
analyzing means includes a balanced bridge circuit elec 
trically connected to the resistance wire having an out 
put which represents the voltage change across the 
resistance wire relative tot he voltage across the resis 
tance wire at zero air ?ow. 

3. An apparatus as described in claim 2 wherein the 
analyzing means includes a voltage trigger CKT and a 
proportional integrator electrically connected to the 
output of the balanced bridge circuit. 

4. An apparatus as described in claim 3 wherein the 
display means includes a digital volt meter electrically 
connected to the proportional integrator. 

5. An apparatus as described in claim 4 wherein the 
display means includes a tape printer which records the 
determined air ?ow on adhesive labels. 

6. An apparatus as described in claim 5 including an 
interface for communication with a computer, said in 
terface in electrical communication with said analyzing 
means. 

7. An apparatus as described in claim 6 wherein the 
resistance wire in comprised of platinum. 

8. An apparatus as described in claim 5 including a 
hand-held housing attached to the head, said housing 
containing the current generator, the analyzing means, 
the displaying means and the tape printer. 

9. An apparatus as described in claim 1 wherein the 
head includes a disposable microalarspeculum. 

10. A method of measuring nasal air ?ow comprising 
the steps of: 

disposing ahead having a measuring chamber in a 
sealed relationship against a nasal cavity of a pa 
tient such that essentially all of the air passing 
through the nasal passage flows through the mea 
suring chamber; and 

analyzing a change in voltage over time across a 
' resistance wire in the measuring chamber such that 

the amount of air ?ow through the nasal cavity is 
determined. 

11. A method as described in claim 10 wherein after 
the analyzing step, there is the step of displaying the 
determined air flow. 

12. A method as described in claim 11 wherein the 
displaying step includes the step of printing the deter 
mined air ?ow. ' 
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